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^ (57) Abstract: A method and apparatus for group calls in wireless Q3MA communication syste ms (100) for reliable and efficient 

S 'averse power coiUrol is provided. A conmnmication infrastnicture (108-1 10) upon r eceiving a group call request from a comma- 
nication unit (103) a llocates a single voice diannel (120-121) in each^ce ll. A reverse power conUol diannel (125-127) is allocated 
to each communication unit (103) of tbe group receiving voice information via the voice channel in that cooununication unit's ceO. 

^ Each communication unit (103) recdves inbound power control information via the inbound power control channel allocated to that 

^ communication unit ( 103) hence ^udlitating tbe establishment of group calls in CDMA systems. 
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METHOD AND APPARATUS FOR GROUP CALLS IN A WIRELESS 
. CDMA COMMUNICATION SYSTEM 

10 Cross-Reference to Related Application 

Related subject matter is disclosed in prior co-pending, commonly 
assigned patent applications entitled "Method and Apparatus for Group 
Calls In a Wireless CDMA System" Ser. No. 09/065,314 filed April 23, 

15 1998, "Establishment of Multiple Low-Rate Inbound Signaling Links in 
CDMA Dispatch System" Ser. No. 08/959,327. "Fast Call Setup In a 
CDMA Dispatch System" Ser. No. 08/959,152, both filed October 28, 
1997, and "Method and Apparatus for a Talkgroup CaJI In a Wireless 
CDMA System" Ser. No. 08/958.041 filed October 27, 1997,. which prior 

20 applications are hereby incorporated by reference verbatim, with the same 
effect as though the prior applications were fully and completely set forth 
herein. 

Field of the Invention 

25 

The present invention relates generally to the field of wireless 
communications and, more particularly, to code division multiple access 
(CDMA) communication systems and dispatch group call communication 
systems. 

30 

Background of the Invention 

A typical dispatch two-way radio communication system comprises 
communication units, communication resources, communication sites, and 
35 a communication resource allocator. Each of the sites has a substantially 



007431 1A1_L> 



wo 00/74311 



2 



PCT/USOO/07852 



distinct coverage area and is geographically located throughout the 
system. Each site also has a number of communication resources 
assigned to it,, where at least one of the communication resources is used 
as a control channel, while a number of the remaining communication 
5 resources are used as voice channels. Such systems are known to use 
both frequency division multiple access (FDMA) and time division multiple 
access (TDMA) methods to rebroadcast transmissions. 

In a system that supports dispatch oroup calls , the communication 
units are typically arr anged into communication croups (talkoroups) and 

10 may be located anywhere within the system (in any site ). When a 
communication unit of a talkgroup requests a group call, it transmits, via a 
control channel of the site in which it is located, an inbound signaling 
message to the communication resource allocator. (A group call typically 
allows all members of the same talkgroup that are located within the 

15 system to. communicate with each other.) The inbound signaling message 
generally comprises the requesting communication unit's individual 
identification number, the requesting communication unit's talkgroup, and 
a request for a group call. Upon receiving the inbound signaling 
message, the communication resource allocator will allocate a voice 

20 channel in any necessary sites to the requesting communication unifs 
talkgroup. 

Thus, i n FDMA and TDMA dispatch systems a fonward link is 
established (one in each site where communication units are pmsftnt^ apfl 
monitored by all u nits involved in the group call in that site, and a sin gla 

25 r everse link which is used by the group member who is currently 
t ransmitting to the other members. Non-transmitting talk group members 
are typically in a listen only mode (i.e., not able to transmit when another 
member is talking) and thus are not allocated a dedicated reverse link. In 
a TDMA system, for example, time slots are allocated to different users. 

30 A talk group member transmitting on an assigned reverse link, is allowed 
to use full power transmission to support short bursts" of signals in 
allocated time slots. Despite the discontinuous or discrete nature of this 
appi-oach, the listener receives what appears a continuous service. 

In the last decade, in response to an ever-accelerating worldwide 

35 demand for mobile and personal portable communications, spread 
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spiBCtrum digital technology, of which one type is Known as code division 
multiple access (CDMA),, has proved to be an alternative for serving large 
populations of nnultiple access users over analog or other digital 
technologies. CDMA relies on processing power to extract a coded signal 

5 embedded across a broad frequency spectrum. The only, way to extract 
the wanted signal from among many other overlaid unwanted signals is to 
have the right code. The use of coding allows more channels to be 
derived by the overlaying of carriers one over another and greatly 
enhances performance in terms of derived channels per hertz of 

10 bandwidth. 

CDMA is well suited for cellular communications, but has never 
. been employed in a system supporting dispatch group calls. The 
difficulties in applying CDMA techniques to dispatch group 
communications (such as forward and reverse power control and the need 

IS to support soft hand-offs) are discussed in co-pending patent applications 
"Establishment of Multiple Low-Rate Inbound Signaling Links in CDMA 
Dispatch System" Ser. No. 08/959,327 and "Fast Call Setup In a CDMA 
Dispatch System" Ser. No. 08/959,152. In addressing these problems, 
both of these prior applications discuss the establishment of a low-rate 

20 (non-voice) signaling link in the reverse direction (inbound). Using such a 
low-rate inbound signaling link, which signals at a predetermined rate 
substantially less than that of a full-rate traffic link, proportionately less 
average power is required for dispatch communications than would 
othenA^ise be the case if full-rate traiffic links were provided instead to non- 

25 talking talkgroup members. Additionally ^ it is recognized in these prior 
applications that such low-rate reverse links can be used to maintain the 
correct reverse link power control for each non-talking member to allow for 
fast channel access for any follow-on calls (i.e., group-wide calls initiated 
by non-talking members following a current group call transmission). 

30 While reverse links for dispatch group calls can be used to facilitate 

reverse power control, substantial difficulties must be overcome. In 
particular, it must be recognized that in existing CDMA systems, reverse 
power control is maintained in accordance with information sent over a 
foHA/ard (outbound) channel. Ih particular, existing CDMA systems use in- 

3S band control signaling (i.e., control signaling embedded in an outbound 
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traffic channel) to continuously instruct individual communication units 
liow to adjust their reverse power, typically up to 800 times per second. 
This method works well for one-to-one type, calls. However, this method 
quickly breaks down for one-to-many type calls. In particular, the amount 
5 of information required to continuously update even a modest number of 
non-talking members in a group call would occupy too much of a given 
outbound traffic channel's bandwidth, leaving little, if any, bandwidth for 
the actual outbound traffic. Additionally, because the outbound traffic 
channel in a group call scenario would not be assigned to a single user, 
10 as in one-to-one type calls, it becomes necessary to direct specific 
reverse power control information to each of the non-talking members. 

Thus, there exists a need to provide reliable and efficient reverse 
power control for group call communication in CDMA systems. 

15 Brief Description of the Drawings 

FIG. 1 is a block diagram depiction of a wireless CDMA 
communication system in accordance with a prefen-ed embodiment of the 
present invention. 

20 

FIG. 2 is a logic flow diagram of steps executed by a wireless 
CDMA communication infrastructure in accordance with a preferred 
embodiment of the present invention. 

25 FIG. 3 is a logic flow diagram of steps executed by a 

communication unit in accordance with a prefen^ed embodiment of the 
present invention. 

30 Description of a Prefen;ed Embodiment 

The present invention provides a method and apparatus for group 
calls in wir eless CDMA communication systems , addressing the need for 
reliable and efficient reverse power control in CDMA group ca lls. A 
35 communication infrastructure, upon receiving a group call request from a 
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communication unit, allocates a single voice channel in each cell tha t 
. p rovides service to one or more communication units of the grou p. The 
communication Infrastructure further a llocates a reverse power contro l 
channel to each communication unit of the group. Thus, jaash 
5 communication unit of the (;iroup receives voice Information for the grou p 
call via the v oice channel in that communication unit's site or cell, and 
e^ch communication unit receives inbound (i.e.. reverse) p ower cont rol 
in formation via the reverse power control channel allocated to th at 
communication unit. In this manner, the present invention efficiently. 
10 provides reverse power control information to multiple communication 
units and, therefore, facilitates the establishment of group calls in CDMA 
systems. 

The present invention encompasses a method for a vyireless CDMA 
communication infrastructure to establish a group call. Ttie wireless 

IS CDMA communication infrastructure comprises a plurality of base 
transceiver systems (BTSs), and each BTS, of the plurality of BTSs, 
provides wireless communication service to any. communication unit, of a 
plurality of communication units, that is in the service coverage area of 
that BTS. The communication infrastructure receives, from a requesting 

20 communication unit of the group, a request for a group call with other 
communication units of a group, wherein at least a subset of the plurality 
of communication units are logically arranged into the group. The 
communication infrastructure all ocates a single voice channel for the 
group call at each BTS o f the plurality of BTSs that is providing 

25 GommuniGatlon service to at le^st one communication unit of the group. 
The communication infrastructure further al locates a power adjustment ' 
^channel for the proup call for each communication unit of the group at the 
BTS , of the plurality of BTSs, that is providing communication service to 
that communication unit. 

30 Additionally, the present invention encompasses a method for a 

communication unit, of a plurality of communication units that are logically 
arranged into a group, to participate in a group call with the other 
communication units of the group, wherein a wireless CDMA 
communication infrastructure provides wireless communication service to 

.35 the communication unit. The communication unit receives, from the 
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wireless CDMA communication infrastructure, voice information 
corresponding to a group call via a voice channel allocated for the group 
call. The communication unit receives, from the wireless CDMA 
communication infrastructure, inbound power adjustment information via a 
S power adjustment channel uniquely allocated for the cornmunication unit, 
wherein the power adjustment channel and the voice channel are 
separate CDMA channels. The communication unit further transmits, t o 
the wireless CDMA communication infrastructure, outbound power 
a djustment information corresponding to the voice channel and to the 

10 power adjustment channe l. 

Additionally, the present invention encompasses a wireless CDMA 
communication infrastructure that comprises a first BTS that receives, 
from a requesting communication unit of a group of communication units, 
a request for a group call with the other communication units of the group. 

15 The communication infrastructure comprises a second BTS that provides 
wireless communication services to at least one communication unit of the 
group of communication units. The communication infrastructure further 
comprises a controller, coupled to the first BTS and the second BTS, that 
allocates a single voice channel for the group call at the first BTS and a 

20 single voice channel at the second BTS, and that allocates a single power 
adjustment channel for the group call for each communication unit of the 
group. 

The present invention also encompasses a communication unit that 
comprises a. transmitter and a receiver. The receiver receives, from a 

25 wireless CDMA communication infrastructure, voice information 
corresponding to a group call via a voice channel allocated for the group 
call and receives, from the wireless CDMA communication infrastructure, 
inbound power adjustment information via a power adjustmient channel . 
uniquely allocated for the communication unit, wherein the power 

30 adjustment channel and the voice channel are separate CDMA channels. 
The communication unit further comprises a processor, coupled to the 
transmitter and the receiver, that instructs the transmitter to transmit, to 
the wireless CDMA communication infrastructure, outbound power 
adjustment information corresponding to the voice channel and to the 

35 power adjustment channel. 
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The present invention can be more fully understood with reference 
to FIGS. 1-3. FIG. 1 is a block diagram depiction of a wireless CDMA 
communication system in accordance with a preferred embodiment of the 
present invention. The wireless communication system 100 is a suitably 

5 modified CDMA system, such as a Wideband Spread Spectrum Digital 
Cellular System in accordance with, for example, the Telecommunications 
Industry Association/Electronic Industries Association Interim Standard 95 
(EIA/TIA IS-95) as known in the art, and comprises a plurality of 
communication units 102-104 arranged into at least one talkgroup 101 in 

10 wireless communication with a wireless CDMA communication 
infrastructure 108-110. In the preferred embodiment, each of the 
communication units 102-104 is physically capable of duplex 
conrimuhications,. although during typical group communications, only a 
single communication unit is transmitting at a time. 

15 The fixed infrastructure comprises those elements normally 

required to support communications within the wirejess system 100 and, 
in the preferred embodiment, conforms to a typical CDMA architecture. In 
particular, the wireless CDMA communication infrastructure comprises a 
controller 110 that is in communication with base transceiver systems 

20 (BTSs) 108-109. The controller 110 (often referred to as a Base Station 
Controller or BSC) and BTSs 108-109 are all well-known in the art. In 
practice, the controller 110 typically communicates with a switch, one or 
more other controllers, and additional infrastructure equipment not shown. 
For purposes of simplicity, the commuriication infrastructure has been 

25 limited as shown^ in FIG. 1. 

The communication infrastructure perfonns group call processing, 
which includes the method described relative to FIG.. 2. in the preferred 
embodiment, the controller 110, under the control of software algorithms 
stored in memory, performs the management of the group call processing. 

30 Accordingly, the BTSs 108-109, also under the control of software 
algorithms stored in memory, manage the wireless CDMA interface with 
the communication units 1 02-1 04. 

Each of thie communication units 102-104 comprises a common set 
of elements. In particular, a processor 107. which typically comprises one 

35 or more processing devices (e.g., microprocessors, digital signal 
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processors, etc.) and memory devices, is coupled to a transmitter 106 and 
a receiver 105. Each of these elements is well-known in the art. In the 
preferred embodiment, under the control of software algorithms stored in 
the memory devices of processor 107 and in cooperation with the other 
S elements shown, the processor 107 performs those tasks required for 
operation of the communication unit, including the method described 
relative to FIG. 3. 

Communication channels, such as channels 120-127, are 
effectively provided through the use of codes using well-known 

10 techniques, e.g., through a combination of orthogonal Walsh codes and 
pseudorandom noise (PN) sequences as in conventional cellular CDMA 
systems. When processing a group call, opQ 9r mpf? QMtt?QUnd CTde? a^^ 
u^ed to effectively provide outbound traffic channels 120-121 to th e 
c ommunication units of talkgroup 1 01. Additionally, the present invention 

15 uses individual inbound codes to provide inbound traffic channels 122-124 
from each communication unit in the talkgroup 10 1. Such inbound traffic 
channels, as discussed in co-pending patent applications "Establishment 
of Multiple Low-Rate Inbound Signaling Links in CDMA Dispatch System" 
Ser. No. 08/959,327. "Fast Call Setup In a CDMA Dispatch System" Ser. 

20 No. 08/959,152. and "Method and Apparatus for a Talkgroup Call In a 
. Wireless CDMA System" Ser. No, 08/958,041, can be low-rate links (e.g., 
122 and 124) or, in the alternative, can be full-rate traffic channels (e.g., 
123). Also, the present invention provides, through the use of unique 
codes, power ad justment channels 125>127 to each communication unit in 
. 25 . the talkgroup 1 01 , the use of which is discussed in further detail below. 

In the example illustrated in FIG. 1, multisite operation is shown,^ 
i.e., where the communication units corresponding to the group are 
spread out among more than one site or cell. In particular, the outbound 
t raffic channel 121. inbound traffic channel 123. and power adiustmen t 

30 c hannel 126 are provided to the communication unit 103 via BTS 109 
using, codes unique within that B TS. Additionally, the out bound traffic 
channel 120. inbound traffic channels 122 and power adiustment chann el 
12 5/are provided to the communication unit 102 via BTS 108 using cod es 
th gt are unique within BT S 108 and, depending on various system 

35 parameters such as geographic site separation, possibly the same as the 
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codes used by BTS 109. Of course, it is possible that all communication 
units corresponding to a group could be located within a single site or ceil, 
in which case a single BTS would be used to provide the channels. 

Operation of the preferred wireless CDMA communication system 
5 too, in accordance with the present invention, occurs substantially as 
follows. The BTS 109, a first BTS. provides wireless communication 
services to the communication units 103-104, and BTS 108, a second 
BTS; provides wireless communication services to the communication unit 
102. The BTS 109 receives, from a requesting communication unit 103, a 

10 request for a group call with the other communication units of the group 
101. The controller 110 then allo cates, for the group call, a single voice 
c hannel 121 at the BTS 109: a single voice channel 120 at the BTS 108 . 
an d a single power adjustment channel 125-127 for each communica tion 
gnit pfthe qmPW. 

15 The controller 110 allocates the power adjustment channels by 

reserving one or more codes. (The particular form of the code, i.e., a 
Walsh code, pseudorandom code, etc. is hot relevant to the present 
invention. The only requirement is that the selected codes provide unique 
channels.) In practice, more than one code will be used because even If 

20 the communication units that make up the group, or talkgroup, are 
distributed throughout many different cells, i.e.*. the coverage areas 
defined by separate BTSs, a different code must be used in each cell in 
order to minimize any interference. 

The communication unit 103, having initiated the group call by 

25 sending the group call , requesti begins the call by transmitting voice 
information (i.e., encoded user speech) using techniques well-known in 
the art. The processor 107 instructs the transmitter 106 to transmit, voice 
information corresponding to the group call to the BTS 109 via inbound 
1 traffic channel 123. In response to the inbound traffic channel 

30 transmission; the receiver 105 receives from the BTS 109 inbound 
(reverse) power adjustment infonnation via the power adjustment channel 
126 uniquely allocated for the communication unit 103. In response to the 
inbound power adjustment information, the processor 107 further instructs 
the transmitter 106 to adjust the transmission power of the voice 
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information corresponding to the group call, i.e. the transmission power 
level of the inbound traffic channel 1 23. 

In practice, power adjustment information is sent to a given 
communication unit as soon as the controller receives a transmission, i.e., 
5 via an inbound traffic channel or a low-rate inbound link from the 
communication uriit. Techniques for processing inbound transmissions to 
derive power adjustment information are well-known in the art. The 
umaue power adjustment i nformation for each communication un it 
i nstructs the communication unit, to which it is directed, how. to adjust it s 

10 power on a continuous basis . For example, in accordance with current 
techniques, the unique power adjustment information for each unit may 
comprise a periodic stream of single bit flags, where a "0" bit indicates that 
the unit should increase its transmitted power by a predetermined 
increment and a "r bit indicates that the unit should decrease its 

15. transmitted power by a predetermined. increment. 

The communication unit 103, upon stopping the transmission of 
voice information, allows another member (not shown) of the group 101 to 
transmit voice information instead. The receiver 105 receives, from BTS 
109 of the wireless CDMA communication infrastructure, voice information 

20 corresponding to the group call via the voice channel allocated for the 
group call 121. The communication unit 104 also receives voice 
information corresponding to the group call via the voice channel 121 
allocated for the group call, as would any other communication unit of 
group 101 that is provided wireless communication services by BTS 109. 

25 Upon receiving voice information via voice channel 121 and inbound 
power adjustment information via the power adjustment channel 126, the 
processor 107 instructs the transmitter 106 to transmit, via the inbound 
traffic channel, now simply a low-rate power adjustment channel, 123. 
outbound power adjustment infomiation corresponding to the voice 

30 channel 121 and to the power adjustment channel 126. In response to 
the inbound power adjustment information (received earlier), the 
processor 107 further instructs the transmitter 106 to adjust the 
transmission power of the outbound power adjustment information, i.e. the 
transmission power level of the inbound traffic/power adjustment channel 

35 123. 
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FIG. 2 is a logic flow diagram 200 of steps executed by a wireless 
CDMA communication infrastructure in accordance with a preferred 
embodiment of the present invention. The logic flow begins (202) when 
the. communication infrastmcture receives (204). from a requesting 
5 communication unit of a group, a request for a group call with other 
communication units of the group. The request for a group call specifies 
at least the talkgroup for which the cail is intended. Typically, the group 
call request can be originated by a communication unit that is a member 
of the targeted talkgroup or by any communication device with access to 

10 the communication infrastructure, such as a telephone (not shown), 
wishing to establish communications with the talkgroup. 

In response to the group call request, the communication 
infrastructure allocates (206) a single voice channel for the group call at 
each BTS that is providing communication service to at least one 

15 communication unit of the group. Further, the communication 
infrastructure allocates (208) a power adjustment channel for the group 
call for each communication unit of the group at the BTS that is providing 
communication service to that communication unit. Thus, one voice 
channel is allocated at each BTS to provide the communication unit(s) of 

20 the group, in that BTS's coverage area, voice information for the group 
call. Additionally, one power adjustment channel is allocated for each 
communication unit of . the group to provide unique power adjustment 
information for that communication unit. 

The communication infrastructure notifies (210) each 

25 oommuniGation unit of the group of the identity of the single voice channel 
allocated for the group call at that communication unit's BTS and notifies 
(212) each communication unit of the identity of the power adjustment 
channel allocated for that communication unit. Techniques for 
accomplishing this notification are well known in the art. For example, In a 

30 typical CDMA system, this would be accomplished by transmitting, via a 
paging channel within a given cell, information that identifies the code 
allocated for the voice channel and the power adjustment channel. The 
power adjustment channel identification information would be unique to 
each communication unit in the group, and assuming the group call 
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requires the use of resources within multiple cells, the power adjustment 
channel identification information would be unique to each cell (BTS). 

The communication infrastructure receives (214) voice information 
for the group call from a communication unit of the group, i.e., the 
5 transmitting communication unit. The voice information is then sent (216) 
to the communication units of the group via the. single voice channel 
allocated for the group call at each BTS. 

The communication infrastructure then receives (218) from each 
communication unit of the group unique power adjustment information 
10 corresponding to the single voice channel allocated for the group call at 
the BTS that is providing communication service to that communication 
unit. In response to the unique power adjustment information received 
. from each communication unit, the communication infrastructure adjusts 
(220) the transmission power of the single voice channel at each base 
15 transceiver system that is providing communication service to at least one 
communication unit of the group. Since each BTS is potentially receiving 
power adjustment information from multiple communication units of the 
group, the transmission power of a BTS's vqice channel is preferably 
. increased only when one or more communication units of the group. 
20 indicates that greater transmit power of the BTS's voice channel is 
needed. 

In response to the unique power adjustment Information received 
from each communication unit, the communication infrastructure sends 
(222) to each communication unit of the group unique power adjustment 

25 information via the power adjustment channel allocated for that 
communication unit. This power adjustment information corresponds to 
the power level of the received power adjustment information from each 
communication unit. The communication infrastructure further receives 
(224), from each communication unit of the group, unique power 

30 . adjustment Information corresponding to the power adjustment channel 
allocated for that communication unit. In response to the unique power 
adjustment information corresponding to the power adjustment channel, 
the communication infrastructure adjusts (226) the transmission power of 
the power adjustment channel allocated for that communication unit. 
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Thus, the communication infrastructure transmits infomiation via 
both the voice channels and the power adjustment channels, and each 
communication unit transmits power adjustment information for both 
channels back to the communication infrastructure. The communication 
5 infrastructure, in return, transmits power adjustment information to each 
communication unit for the communication unit's transmission to the 
communication infrastructure. This cycle (steps 214-226) continues as 
voice information continues to be received (214), 

FIG. 3 is a logic flow diagram 300 of steps executed by a 

10 communication unit in accordance with a preferred embodiment of the 
present invention. The logic flow begins (302) when the communication 
unit transmits (304) a request for a group call to the wireless CDMA 
communication infrastructure. As the transmitting communication unit of 
the group call, the communication unit then transmits (306) voice 

15 information corresponding to the group call to the wireless CDMA 
communication Infrastructure. In response to the transmission of . voice 
information, the communication unit receives (308) inbound power 
adjustment infonnation from the wireless CDMA communication 
infrastructure via a power adjustment channel uniquely allocated for the 

20 communication unit. The communication unit responds to the inbound 
power adjustment information by adjusting (310) the transmission power 
of the voice information corresponding to the group call that the 
communication unit continues to transmit. This cycle (steps 306-312) 
continues as the communication unit continues to transmit (306) voice 

25 in^foFmation, 

When (312) the communication unit stops the transmission of voice 
information, however, another member of the group is able to become the 
transmitting communication unit. When another member of the group 
thus begins transmitting voice infonnation, the communication unit 

30 receives (314) the voice information corresponding to the group call from 
the wireless CDMA communication infrastmcture. The voice information 
is received via the voice channel allocated for the group call in the 
communication unit's cell. In response to receiving infonnation via both 
the voice channel and the power adjustment channel, the communication 

35 unit transmits (316) outbound power adjustment information 
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corresponding to the voice channel and to. the power adjustment channel 
to the wireless CDMA communication infrastructure. In response to the 
transmission of outbound power adjustment information, the 
communication unit receives (318) inbound power adjustment information 

S from the wireless CDMA communication infrastructure via the power 
adjustment channel uniquely allocated for the communication unit. 
Further, in response to the inbound power adjustment information, the 
communication unit adjusts (320) the transmission power of the outbound 
power adjustment information that continues to be transmitted. As with 

10 the transmit cycle above, the communication unit cycles through steps 
314-320 while continuing to receive (314) voice information corresponding 
to the group call. 

The present invention generally provides reliable and efficient 
reverse power control for group call communication in CDMA systems. 

IS The use of a single voice channel per cell for transmitting group call voice 
information is clearly an efficient use of energy and spectrum. The use of 
a low-rate power control channel per communication unit for group calls 
provides the power control feedback to individual communication units 
required for a reliable CDMA system. Further, the present invention 

20 provides a means for implementing group call functionality in a CDMA 
system without radically departing from existing CDMA architectures. 
Thus, the present invention addresses the need for providing reliable and 
efficient reverse power control for group call communication in CDMA 
systems. 

25 The descriptions of the invention, the specific details, and the 

drawings mentioned above, are not meant to limit the scope of the present 
invention. It Is the Intent of the inventors that various modifications can be 
made to the present invention without varying from the spirit and scope of 
the invention, and it is intended that all such modifications come within the 

30 scope of the following claims and their equivalents. 

What is claimed Is: 
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Claims 

1 . A method for a wireless CDMA communication infrastructure to 
establish a group call, wherein the wireless CDMA communication 

5 infrastructure comprises a. plurality of base transceiver systems, and 
wherein each base transceiver system, of the plurality of base transceiver 
systems, provides wireless communication service to any communication 
unit, of a plurality of communication units, that is in the service coverage 
area of that base transceiver system, the method comprising the steps of: 
10 receiving, from a requesting communication unit of a group, a 

request for a group call with other communication units of 
the group, wherein at least a subset of the plurality of 
communication units are logically arranged into the group; 
allocating a single voice channel for the group call at each base 
15 transceiver system of the plurality of base transceiver 

systems that is providing conimunication service to at least 
one communication unit of the jgrbup; and 
allocating a power adjustment channel for the group call for each 
communication unit of the group at the base transceiver 
20 system, of the plurality of base transceiver systems, that is 

providing communication service to that communication unit. 

2. The method of claim 1 , further comprising the step of notifying each 
communication unit of the group of the identity of the single voice channel 

25 allocated for the group call: 

3. The method of claim 1 , further comprising the step of notifying each 
communication unit of the group of the identity of the power adjustment 
channel allocated for that communication unit. 

30 

4. The method of claim 1, further comprising the step of sending to 
each communication unit of the group power adjustment infonnation via 
the power adjustment channel allocated for that communication unit. 



BNSCOCIDc <W0 007431 1A1J_> 



BNSpage 16 



wo 00/74311 



PCT/USOO/07852 



16 

6. The method of claim 1 , further comprising the steps of: 

receiving, from each communication unit of the group, power 
adjustment information corresponding to the single voice 
channel allocated for the group call at the base transceiver 
5 systeni that is providing communication service to that 

communication unit; and 
receiving, from each communication unit of the group, power 
adjustment information corresponding to the power 
adjustment channel allocated for that communication unit. 

10 

6. The method of claim 5, further comprising the step of adjusting, 
responsive to the power adjustment information from each communication 
unit of the group, transmission power of the power adjustment channel 
allocated for that communication unit.: 

15 
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7. A method for a communication unit of a plurality of communication 
units that are logically arranged into a group to participate in a group call 
with the other communication units of the group, wherein a wireless 
CDMA communicatioh infrastructure provides wireless communication 

5 service to the communication unit, the method comprising steps of: 

receiving, from the wireless CDMA communication infrastructure, 
voice ihfomfiation corresponding to a group call via a voice 
channel allocated for the group call; 
receiving, from the wireless CDMA communication infrastructure. 
10. inbound power adjustment information via a power 

adjustment channel allocated for the communication unit, 
wherein the power adjustment channel and. the voice 
channel are separate CDMA channels: and 
transpfiitting, to the wireless CDMA communication infrastructure, 
15 outbound power adjustment information corresponding to 

the voice channel and to the power adjustment channel. 

8. The method of clainri 7, further comprising the steps of: 
transmitting, to the wireless CDMA communication infrastructure, 

20 voice information corresponding to the group call; and 

adjusting, responsive to the inbound power adjustment information, 
transmission power of the voice information corresponding 
to the group call. 
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9. A wireless CDMA communication infrastructure comprising: 

a first base transceiver system capable of receiving, from a 
requesting communication unit of a group of communication 
units, a request for a group call with the other 
5 communication units of the group; 

a second base transceiver system capable of providing wireless 
communication services to at least one communication unit 
of the group of communication units; and 
a controller, coupled to the first base transceiver system and the 
10 second base transceiver system, capable of allocating a 

single voice channel for the group call at the first base 
transceiver system and a single voice channel at the second 
base transceiver system, and capable of allocating a single 
power adjustment channel for the group call for each 
15 communication unit of the group. 
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10. A communication unit comprising: 
a transmitter; 

a receiver capable of receiving, from a wireless CDMA 
communication . infrastructure, voice information 
S corresponding to a group call via a voice channel allocated 

for the group call, and capable of receives, from the wireless 
CDMA communication infrastructure, inbound power 
adjustment information via a power adjustment channel 
allocated for the communication unit, wherein the power 
10. adjustment channel and the voice channel are separate 

CDMA channels; and 
a processor, coupled to the transmitter and the receiver, capable of 
instructing the transmitter to transmit, to the wireless CDMA 
conrimunication infrastructure, outbound power adjustment 
15 information corresponding to the voice channel and to the 

power adjustment channel. 
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RECEIVE A REQUEST FOR A GROUP CALL -202 



ALLOCATE A SINGLE VOICE CHANNEL FOR THE GROUP CALL AT EACH BITS \ i026 



ALLOCATE A POWER ADJUSTMENT CHANNEL FOR EACH COMMUNICATION 

UNIT OF THE GROUP 



"208 



NOTIFY EACH COMMUNICATION UNIT OF THE GROUP OF THE SINGLE 
VOICE CHANNEL ALLOCATED 



'210 



NOTIFY EACH COMMUNICATION UNIT OF THE GROUP OF THE POWER 
ADJUSTMENT CHANNEL ALLOCATED 



-2:12 
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UNIT OF THE GROUP 
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VIA THE SINGLE VOICE CHANNEL ALLOCATED FOR THE GROUP CALL 
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